Modification of topoisomerase I activity by glucose and by O-GlcNAcylation of the enzyme protein.
The regulation of topoisomerase I (topo I) activity is of prime importance for gene expression. It participates in DNA replication, transcription, recombination, and DNA repair, and serves as a target for anticancer drugs. Many proteins and enzymes are modified by O-linked beta-N-acetylglucosamine (O-GlcNAc), which exerts profound effects on their function. However, the modification of topo I by O-GlcNAc and the effect on its activity has not been previously reported. Here, we show that topo I protein is modified by O-GlcNAc in vitro in the porcine proximal tubular epithelial cell line (LLPCK-1), and in vivo in the mouse kidney. The level of O-GlcNAcylation of topo I protein correlates well with the enzyme activity, namely, a decrease in O-GlcNAc results in a reduction in topo I activity, and vice versa. O-GlcNAc transferase (OGT) was coprecipitated with topo I protein, suggesting a possible interaction between both enzymes. In addition, treatment of cells with glucosamine increased topo I activity and O-GlcNAcylation. The results of this study provide a novel mechanism for the regulation of topo I activity. Topo I is important for DNA transcription, therefore, its regulation by GlcNAcylation contributes to the mechanism by which glucose levels affect gene expression, and may pave the way to the development of new drugs that could control topo I activity.